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ABSTRACT
Theaflavins is the main polyphenolic compounds in black tea that suggested to have 
anti-inflammation mechanism. This study aim to determine the effects of theaflavins- 
rich fraction (TsRF) in Lipopolysaccharide(LPS)- stimulated Human Umbilical Vein 
Endothelial cells (HUVECs) on cellular adhesion molecules (CAMs; E-selectin, 
vascular cellular adhesion molecules;VCAM-1 and intercellular adhesion molecule; 
ICAM-1) and Nuclear Faktor-kappa E^NF-tcB; protein subunits p50 and p65) in both 
expression in gene and protein expression level. Cytotoxicity was assessed by methyl- 
thiazol-tetrazolium(MTT) assay using TsRF(Organics Herbs, China) concentrations 
ranging from 1.6 to 200 /xg/ml which were added to HUVECs (Cascade 
Biologies,USA). Confluent HUVECs were treated with LPS (Sigma,USA) and TsRF. 
After incubation of 16 hours, protein expression of E-selectin, VCAM-1, ICAM-1, NF- 
■kB p50 and p65 were measured by Enzyme-linked immunosorbent assay (ELISA). 
Total RNA was isolated from cell pellets using the RNeasy kit (Qiagenlnc, 
Valencia,CA) and Gene expressions were determined by quantitative Real-Time 
Polymerase Chain Reaction (qPCR). TsRF <50 |xg/mL seduced viability cell to >  
80%. TsRF effectively inhibited LPS-stimulated expression of E-selectin, VCAM-1 
and ICAM-1 in HUVECs at the transcription level with TsRF 10-50 (ig/mL reduced of 
E-selectin (p<0.0001), VCAM-1 (p<0.0001), and ICAM-1 (p<0.0001). While in 
translation level, TsRF 10-50 |ig/mL reduced E-selectin (p<0.0001), VCAM-1 
(p<0.0001), and ICAM-1 (p<0.05). Suppression of protein subunit p50 and p65 indicate 
that TsRF blocked the activation of NF-tcB mechanism. In gene level, TsRF 10-50 
|ig/mL reduced protein subunits p65 (0.0001) and p50 (p<0.05).While expression of 
NF-tcB p65 (p<0.01) shown inhibition at 50 ug/ml in protein level.These results suggest 
that TsRF has anti-inflammatory mechanism that involves by inhibit cellular adhesion 
molecules expression and blocking the NF-tcB activation thus suggesting potential 
benefits in preventing atherosclerosis.
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CHAPTER ONE 
INTRODUCTION
1.1 RESEARCH BACKGROUND
In Malaysia, the World Health Organization (WHO) estimated that cardiovascular 
heart disease contributed approximately 30% of all chronic diseases in 2005 (WHO,
2005). Department of Statistics Malaysia reported in 2010 that coronary heart disease 
was one of the ten leading causes of death in Peninsular Malaysia and Sarawak in 2008, 
accounting for 14.5% and 5.2% of total number of deaths respectively.
A major cause of coronary heart disease is atherosclerosis (Kumar, 2007). 
Chronic inflammation appears to play a major role in atherogenesis (Feskanish et al., 
2000; Sata and Fukuda, 2011). Infiltration of leukocytes into the arteries and the intima 
is one of the important phases in the inflammatory process (Haddad et al., 2005; 
Granger and Senchenkova, 2010). The recruitment of leukocytes to the site of 
inflammation is regulated in part by specific endothelial cell-leukocyte adhesion 
molecules. Adhesion molecules are expressed on the vascular endothelium in response 
to several stimuli and play a vital role by allowing the interaction of free-flowing 
leukocytes with the vessel walls and all subsequent adhesive interaction that are 
required for emigration into the tissue (Blankerberg et al., 2003). E-selectin, which 
belongs to the selectin family of adhesion molecules, is expressed on activated 
endothelial cells and plays an important role in leukocyte capturing and rolling on 
endothelial cells. Intercellular adhesion molecule-1 (ICAM-1) and vascular cell 
adhesion molecule-1 (VCAM-1) belong to the immunoglobulin superfamily of 
adhesion molecules. They serve as ligands for the integrins during leukocytes- 
endothelial cell interaction. Both ICAM-1 and VCAM-1 are also expressed on activated 
endothelial cells (Hauser, 1997; Barbara and Peter, 2000; Videm and Albrigtsen, 2008). 
Nuclear Factor-Kappa B (NF-tcB) plays a significant role in the regulation of immune 
and inflammatory processes (Wheeler et al., 2004). NF-kB is a transcriptional factor 
that acts as a control point for gene expression of major pathways involved in 
inflammation and innate immune response. The activated form of NF-kB is a 
heterodimer, which consists of two proteins, p65 and p50 subunits (Oakley, 2008).
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